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10 ENTERING INJECTION MOULDED PREFORMS IN A MOULD OF A HIGH-EFFICIENCY BLOW-MOULDI 
NG APPARATUS 

DESCRIPTION 

The present invention refers to an improved apparattis and a related process for 
15 blow moulding preforms of thermoplastic material, in particular such an apparatus 
as generally described in the Italian patent application no. PN98A000042 filed by 
this same Applicant. 

The p)eculiarities of the apparatus described in the above-cited patent 
20 application lie in the fact that it is provided with: 

- a plurality of pairs of mutually joinable half-moulds, which are associated to an 
appropriate, preferably revolving structure for handling said half-moulds, and 
preform si^port devices corresponding to said half-moulds. 

25 

- a preform feeding mechanism to deliver an orderly sequence of preforms held 
at an appropriate blow-moulding temperature into the respective pairs of half- 
moulds kept in their opened position and associated to said rotary member, 

30 - a pick-up device adapted to recover the finished container from the respective 
pair of half-moulds upon the opening thereof, 

- an opening and clamping mechanism adapted to clamp the haif-moulds 
together after they have moved through the position of the preform feeding 

1 
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mechanism, and to open them before they move through the position of the pick-iflp 
mechanism for removing the finished container, in which said pairs of half-moulds 
are constituted by a stationary half-moiold and a moving half-mould capable of 
being opened from and clamped against said stationary half-mould. 

5 

In particular, said stationary half-moulds are substantially joined to said 
structure, which is preferably rotating about a vertical axis, and are arranged in a 
substantially vertical position, wifli the moving half-moulds adapted to be clamped 
against the respective stationary half-moulds with a substantially rotary movement 
1 0 having a horizontal axis of rotation. 

The other gaieral. construction and use characteristics of the apparatus 
according to the present invention are thoroughly described in the afore dted 
Italian patent appUcation no. PN9aA000042. to which reference should therefore be 
15 made. 

Anyway, to the purpose of favouring a better and readier understanding by a 
reader, the origin of and the technical-industrial ground on which said patent is 
based are briefly recalled here. In practice, it has been originated by the fact that. 

20 according to prior-art techniques, the blowing moulds in an in-line arrangement 
turn out to be particularly critical, since with increasing blow-moulding pressures, 
as well as with increasing numbers of cavities contained in each single pair of blow- 
moulding plates, increasingly rapid and powerful pumping stations are required. 
Furthermore, the increased overall pressure generated by the bottles during blow 

25 moulding must be contrasted by a correspondingly greater mould clamping 
pressure. 

However, such a pressure, which is not only considerably higher, but also 
pulsating, has a negative effect also on the actual resistance of the same moulds. 
30 which are not only caused to undergo a greater pressure, but are at the same time 
required to withstand such a greater pressure on a longer arm. considering the 
greater number of blowing gates, and this of course makes their rigidity more 
critical and their tendency to deform outwardly much more likely, with easUy 
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imaginable efiects on the quality of the blow-moulding process and the blow- 
moulded bottles themselves. 

Furthermore, when blowing moulds provided with a great number of cavities 
5 are used, the time required to transfer all preforms into the respective cavities 
increases proportionally, and this of course causes the whole cycle time to 
INCREASE under a dear reduction in the productivity of the moulding apparatus. 

Just in view of doing away with these drawbacks, the practice is known from the 
10 disclosures in the publications US 3.596.315 - US 4.233.022 - EP 0 596 487 - US 
4,850.850 and US 4.313,720 of using to preform blow moulding purposes 
apparatuses that are adapted to rotate about a vertical axis in a carousel-like 
manner, in which the outer sides are occupied by a plurality of blowing half-moulds 
capable of opening from and clanging against each other in an orderly and 
15 sequential manner. However, in ttiese e¥>paratuses it is actually both half-moulds 
that are driven to move. They fijrthermore move in a so-called "book-like" manner, 
in that each one of them moves about a respective vertical axis. 

Apparatuses of this kind are connected with generally known drawbacks and 
20 construction compUcations. since both half-moulds must be handled to move 
synchronically. Furthermore, the fact that they open in a horizontal dfrection. and 
therefore by widening apart, makes it necessary for the entire carousel-like 
arrangement to be sized correspondingly: it in particular requfres apparatuses to 
be used which are significanUy larger and. therefore, more awkward to be handled 
25 and installed. 

In view of doing away with the problems connected with the use of moving half- 
moulds rotating about respective vertical axes, an apparatus of the kind described 
in the afore mentioned Italian patent application has been disclosed. 



30 



Nevertheless, even this kind of a5>paratus has still some problem left with it and 
offers margins for further improvement, which may be summarized as follows: 



i 
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- the need for the neck of the preform to be locked in place, ie. clamped with a 
mould (the half-moulds) makes it necessary for the same preform to be released 
from its transferring means only upon the half-moulds being completely clamped 
together; this of course requires that the related operations be carried out in series, 
5 ie. in a sequence, under resulting greater usage of time, which of course 
contributes to an increased overall cycle time and, therefore, a marked reduction in 
the performance capabilities and the general productivity of the entire apparatus; 



- furthermore, upon the final container having been blow-moulded, the opening 
10 of the mould quite frequently gives rise to a slight displacement of the respective 
container and this makes much more difficult for an appropriately provided pick-i:^) 
and unloading member to engage the neck portion of the container and then 
transfer the same container into the next station. 



1 5 Based on the above considerations, it is therefore a main purpose of the present 
invention to provide the blow moulding apparatus for the production of hollow 
bodies, as weU as the operating mode thereof, in such a manner as to enable its 
productivity to be increased by the effect of an accelerated movement of the 
blowing half-moulds. 

20 

A further purpose of the present invention is to make it possible for the blow- 
moulded container to be firmly and reliably held in position when the respective 
half-moulds are opened. 



25 The apparatus and the method according to the present invention shall 
furthermore be capable of being implemented with the use of currently available 
techniques and. therefore. shaU be reasonably low-cost, reliable and preferably 
capable of being integrated with a preform production stage situated upstream. 

30 These aims, along with other features of the present invention, are reached in a 
blow moulding apparatus that is made and operates as recited in the appended 
claims, and may be implemented in some parts, or arrangements thereof, a 
preferred embodiment of which is described below in detail and illustrated with 

4 
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reference to the accompanying cJrawtngs. in which: 

- Hgures 1 through to 5 are respective perspective views of a portion of 
apparatus according to the invention, as inustrated to represent five subsequent 

5 operating phases; 

- Figures la. lb are top views of the portion of apparatus of Figure 1 and the 
median cross-section thereof taken along the section A - A of Figure la. 
respectively: 

10 

- Figures 2a and 2b are views similar to those of figures la. lb above, but 
referred to Figure 2; the same applies also to Figures 3a and 3b. 4a and 4b. and 5a 
and 5b with reference to the perspective views in Figures 3. 4 and 5; 

15 - Figure 6 is a different perspective, partly see-through view of the same 
assembly of Figure 4; 

- Figure 7 is a simplified view along the section B - B of Figure 6; 

20 - Figure 8 is a perspective view of a component part of an apparatus according 
to the present invention; 

- Figures 9 and 10 are a bottom and a front view, respectively, of the component 
part of Figure 8. 

25 

The basic peculiarity of the present invention Ues in the use. in an apparatus of 
the described type, of devices and methods that are capable of locating and damp 
a preform in a suitable position in view of the subsequent blow moulding step, 
regardless of the actual position of the respective pair of blow-moulding half- 
30 moulds. 

This result is obtained, in a pair of blow-moulding half-moulds I and 2. by 
means of following devices: 
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- a fork means 3 which is firmly joined to a first one 1 of said blow-moulding half- 
moulds 1 and 2, 

5 - a small-tube assembly 4 adapted to be at least partially inserted in the mouth 
opening 6 of the preform 7 when the latter is associated to said fork means 3, 

- a pincer-like gripper 5 adapted to transport said preform so as to enable it to 
engage the respective fork means 3. 

10 

If Figures 1 through to 5 are in particular observed, along with the respective 
top and cross-sectional views, at least foUowing five phases can be identified, in 
which said component parts are caused to operate in a coordinated manner so as to 
achieve the desired result. 

Said five phases, each one of which is represented by the illustrations in the 
subsequent Figures 1. 2. 3. 4 and 5 for reasons of greater simplicity, may be 
described as follows: 

20 Phase a) Rgure 1 . The half-moulds 1 and 2 are at least partially open; the gripper 5. 

to which the preform 7 is coupled is gradually approached to the fork 
means 3, and namely to a receptacle 8 provided facing the second half- 
mould 2; in this phase, the small-tube assembly 4 is in a position in which 
it is raised from its working position, which will be explained in greater 

25 detail further on; 

Phase b) Figure 2. The gripper 5 transports the preform 7 up to into said receptacle 
8 of the fork means 3. In particular, it is the cylindrical portion underneath 
the neck ring 14 of the preform that fits into said receptacle 8. so that the 
30 preform itself is positively prevented from sUding downwards and also 

fi-om displacing laterally with respect to the half-mould 1 . 
All other illustrated component parts remain in their initial position, with 
the exception of the second half-mould 2 which can start, or continue, its 

6 
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damping stroke. 

Phase c). Figure 3. The small-tube assembly 4 is lowered mtil it is inserted in the 
mouth opening 6 of the preform. 

5 This small-tube assembly is formed by an insert 10, in the interior of 

which there is slidably arranged a traditional stretching rod 1 1 ; this insert 
has a substantially cylindrical shape and is provided with a plurality of 
external ribs 13 which are in such a size and geometry as to be able to 
get exactly inserted into the inner cylindrical wall of the mouth portion of 

10 the preform, so that, when said insert is lowered with the small-tube 

assembly 4. it becomes disposed on to the preform in a firmly joined 
manner therewith. 

Furthermore, between said outer ribs 13 there are provided 
corresponding passages 14 adapted to enable gas to flow from the 
15 outside of the preform into the interior of the latter (see Figures 8. 9 and 

10); the purpose of these passages is to enable the gas needed to blow 
mould the preforms to flow in when the small-tube assembly 4 is lowered 
and. therefore, when the respective insert is firmly fitted into the mouth 
portion of the respective preform. 

20 

Phase d) Figure 4. The gripper 5 is separated from the respective preform and is 
moved into an appropriate position in view of a siabsequent preform 
loading phase. 

The possibility for the gripper 5 to be separated by simply piilling it away 
25 is ensured in a particularly easy and safe manner, without any risk of 

damaging the preform, if a gripper is used of the type described in the 
Italian utility model application no. PN99U000023 filed by this same 
Applicant. 

It should be noticed that it is in this phase d) that the condition is practically 
30 created which brings about most of the advantage offered by the present 

invention: in fact, the stability of the position of the preform is determined 
by the combined action of the insert 10, which prevents the preform from 
moving or displacing tangentially. and the fork means 3 which, by 

7 
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engaging the preform underneath the neck ring 14 thereof, prevents it 
from sliding downwards. 

In this condition, the preform itself is completely associated in a firm 
manner to a half-mould, in a position in which it is adapted to be blow 
5 moulded, regardless of the position of the other counter-mould, which 

can in this way continue with its clamping stroke. 

Phase e) Hgure 5. The two half-moulds are completely cdamped against each other; 

in particular, the moving half-mould 2 brings its previously started stroke 
1 0 to completion, so as to dose in on the half-mould 1 . 

It can therefore be readfly recognized that a saving can be obtained on the 
overall cycle time if the fact is duly considered that final positioning of the preform 
in view of blow moulding takes actuaUy place well in advance of the half-moulds 
15 being closed and clamped together, so that the preform hancJling gripper is able to 
start releasing the preform and moving away beforehand and the time required for 
the moulds to be clamped in order to have the preform duly locked in position can 
actually be saved (since the preform itself is already locked in position by the 
above cited means). 

20 

From this phase on. the process goes on according to the traditional technique 
until the actual blow-moulding phase is eventuaUy completed, at the end of which 
the half-moulds are then separated and the blow-moulded container is removed by 
a respective gripper in a sequence of operations that is fully similar to. albeit in the 
25 reverse order, the sequence foUowed for loading the preform in the mould. 

The reader should furthermore duly notice that the use of the small-tube 
assembly 4. comprising its inseri piece and stretching rod. is not to be considered 
as being inherently pari of the present invention, since similar devices are already 
30 known and used in the technical practice. An integral pari of this mvention is on the 
contrary the particular type of totally new and origmal use that is made of such a 
small-tube assembly. 



K 
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In fact, this smaU-tube assembly is used not only to perform traciilionaUy as a 
stretching rod and channel for the blow-moulding gas to flow therethrough, but also 
as an innovative means for centering the preform and locking it in position by acting 
in combination with the afore mentioned fork means, in such a manner as to lock the 

5 preform in the desired position without uang the half-moulds and regardless of the 
position of the same half-moulds. 

In practice it can be concluded tiiat. with the method according to the present 
invention, ie. owing to the clamping phase of the moving half-mould occurring 
10 almost at the same time as the preform insertion phase, as well as the opening 
phase of the same moving half-mould occurring almost at the same time as the 
moulded-container removal or ejection phase, thanks to the particular 
conformation, arrangement and use of the afore described devices, a reduction in 
total blow-moulding cyde time can actually be obtained. 

15 

The described apparatus and method can be most effectively used if a plurality 
of pairs of half-moukis are applied all along the outer periphery of a generally per 
se known central rotary structure 20. in which: 

20 - in each one of said pairs, one of said half-moulds 1 is stationary and joined to 
said rotary structure and is preferably arranged on a vertical plane with the 
respective half-cavity 1 A facing outwards and oriented radially with respect to said 
rotary structure; 

25 - the other half-mould 2 is movable with a rotary motion about an axis arranged 
on the horizontal plane as hinged on a rotation device (not shown) in such a manner 
that, when it is raised into its clamped position, it is able to move into exact coupling 
with said stationary half-mould joined to said rotary structure. In this way the need 
will only arise for the sole opening and closing movement of the moving half-mould 

30 2 to be actuated, since the other half-mould 1 is stationary and substantially joined 
to the rotary structure 20. 



Therefore, if the various phases into which the cycle time can be 

9 
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ie. (to name just the more important ones): 

- preform insertion (at a fixed station). 

- lowering of the small-tube assembly. 
5 - mould clamping. 

- blow moulding, 

- mould opening, 

. raising of the small-tube assembly, 

- removal and unloading of the finished container at a fixed station, 

10 

are so adjusted and arranged as to be able to be carried out during exactly a 
complete rotation of the rotary structure, a particularly efficient and simple 
apparatus will be obtained which is capable of ensuring a reaUy considerable 
productivity-to-size (ie. space requirements) ratio as compared with rotary 
1 5 apparatuses of a traditional type. 



10 
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CLAIMS 

10 

1 . Apparatus for blow movilding hollow plastic containers, comprising: 

- a plurality of pairs of openable and dosable half-moulds capable of being 
coupled to each other and clamped together, said pairs being associated to an 
appropriate central structure (20). 

15 - devices to handle, transfer and introduce the preforms in said corresponding 
half-moulds as these are kept in their open position. 

- a pick-up device adapted to remove the blow-moulded container from the pair 
of half-moulds upon them being opened, ie. separated. 

- a mould opening and closing mechanism adapted to close, ie. clamp said half- 
20 moulds together upon them having passed through the position in which preform 

insertion is carried out. and to open. ie. separate said half-moulds from each other 
in correspondence of the mechanism provided to remove the finished container 
therefrom. 

characterized in that 

25 - there are provided means adapted to arrange a respective preform in a pre- 
defined position suitable for blow moulding, and to hold it in this position regardless 
of the position and mutual relation of said respective pair of half-moulds, in 
particular when said half-moulds are at least partially open, ie. separated from each 
other. 



30 



2. Apparatus according to claim 1 , characterized in that said means comprise: 
- a fork member (3) joined to a respective stationary half-mould (1) and 
provided with a receptacle (8) adapted to place the respective preform into said 



II 
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resF>ective pre-defined position, 

. a pincer-like gripper (5) adapted to transfer a respective pr^orm (7) from an 
external position and automatically fit it into said receptacle (8) of the respective 
fork member (3). as well as to automatically disengage from said preform upon the 
5 latter having been firmly fitted into said respective receptacle. 

- a small-tube assembly (4) adapted to move into inserting in the mouth portion 
(6) of said preform when the latter is so restrained in said respective receptacle (8). 



3, Apparatus according to claim 2, characterized in that the locked condition of 
1 0 said preform is determined: 

- eittier by it engaging said pincer-like gripper (5) , 

- or by the combined action of said fork member (3) and the respective 
small-tube assembly (4). 

15 4. Apparatus according to claim 3, characterized in that said small-tube 
assembly comprises: 

- a substantially cylindrical insert piece (10) adapted to firmly fit into the mouth 
portion of the respective preform. 

- a stretching rod (11). which is provided slidably inside of said insert piece and 
20 is adapted to be displaced in a rectilinear manner into the respective preform when 

said respective insert piece is so firmly fitted into the mouth portion of said 
respective preform. 

5. ^^paratus according to daim 4. characterized in that said insert piece (10) is 
25 provided along its periphery with a plurality of passages or recesses (14) adapted 

to enable gas to flow from the outside to the inside of the respective preform when 
said insert piece is fuUy and firmly fitted and locked into the respective preform. 

6. Apparatus according to any of the preceding claims, characterized in that 
30 said central structure (20). to which said pairs of half-moulds are associated, is a 

rotaiy structure on a horizontal plane, and said pairs of half-moulds are arranged, 
preferably regularly spaced from each other, along a circular periphery centered 
on the axis of rotation of said rotary structure. 

12 
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7. Apparatus according to claim 6 , characterized in that said pairs of half-moulds 
are comprised of a respective stationary half-mould (1) and a respective moving 
half-mould (2) capable of opening from and closing against the respective 

5 stationary half-mould. 

8. ^^paratus according to daim 7, characterized in that said stationary half- 
moulds are substantially joined to said ^propriate central structure (20) and are 
arranged in a substantially vertical position, and the respective moving half-moulds 

10 (2) are adapted to move into dan^jing with a substantially rotary movement about 
respective horizontal axes of rotation. 

9. Apparatus according to daim 8. characterized in that said horizontal axes are 
orthogonal to the axis of rotation of said rotary central structure. 

15 

10. Method for inserting and locking a preform in a pre-determined position of a 
pair of blow-moulding half-moulds, characterized in that it comprises foUowing five 
phases, in which: 

a) - said preform is approached to said pre-determined position by means of a 
20 respective gripper (5) adapted to engage said preform, said gripper being 

capable to be transferred in a controllable manner into an appropriate disposition 
with respect to a pre-defined one (1) of said half-moulds: 

b) - said preform is locked in place with respect to an appropriate receptade 
member (8) that is firmly joined to said pre-defined one (1) of said half-moulds: 

25 c) - an appropriate small-tube assembly, which is comprised of an insert piece 
(10) and a respective stretching rod (1 1). is inserted in the mouth portion (6) of said 
preform; 

d) - said gripper (5) automatically disengages from the respective preform: 

e) - said pair of half-moulds moves into dosing and damping. 



30 



11. Method according to claim 10. charaderized in that the above dted phases 
d) and e) are adapted to be performed at least partially at the same time. 



13 
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12. Method according to claim 10 or 1 1, characterized in that the above cited 
phases c) and e) are adapted to be performed at least partially at the same time. 



13. Method according to any of the claims 10 to 13. characterized in that said 
5 rotary central structiire is adapted to support a plurality of pairs of said half-moulds 
according to claims 1 to 9, and that said five phases a) to e) are performed in an 
automatic, continuous and orderly sequence for said plurality of pairs of said half- 
moulds. 

10 14. Method according to daim 13. characterized in that the rotation i>eriod of 
said rotary central structure coincides with the cycle time corresponding to the 
steps during which 

- the preform is loaded in the mould, 

- the mould is closed and clamped. 

15 - the preform is blow moulded through the various steps connected with the 
process. 

- the mould is opened by the separation of the respective half-moulds. 

- the blow-moulded product is removed therefrom. 



14 
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FIG. 3 b 
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COMMUNICATION OF THE INTERNATIONAL 
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(PCT Rule 47.1(c), first sentence) 
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GIUGNI, Valter 

Propria S.r.I. 

Via Mazzini, 13 

1-33170 Pordenone 

ITALIE - 


Date of mailing (day/mo nth/year) 

01 February 2001 (01.02.01) 


Applicant's or agent's file reference 
SIPA/99/193 


IMPOFnANT NOTICE 


International application No. Intemationai filing date (day/month^ear) Priority date (day/month/year) 
PCT/EPOO/05332 09 J une 2000 (09.06.00) 23 July 1 999 (23.07.99) 


Applicant 

SIPAS.P.A. etal 



1. Notice is hereby given that the International Bureau has connmunicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

US 

In accordance with Rule 47.1(c), third sentence, those Offices will accept the present Notice as conclusive evidence t^^^^^^ 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Ottice(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

BR,CA,CN,EP,JP,MX 

The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
01 February 2001 (01.02,01) under No. WO 01/07235 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry Into the natienal phase until 30 months (or later in some 0^'^^^) from th^^^ 
date, a demand for intemationai preliminary examination must be filed with the competent International Preliminary 
Exarnining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important Information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant s Guide. 
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1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 
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Telephone No. (41-22) 338.83.38 
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Applicant's or agent's file reference 
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FOR FURTHER ACTION 



See Notification of Transmittal of International 
Preliminary Examination Report (Form PCT/IPEA/416) 



International application No. 
PCT/EPOO/05332 



Intemational filing date (day/month/year) 
09/06/2000 



Priority date (day/month/year) 
23/07/1999 



Intemational Patent Classification (IPC) or national classification and IPC 
B29C49/36 



Applicant 

SlPA S.P.A. et al. 



1, This International preliminary examination report has been prepared by this International Preliminary Examining Authority 
and Is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 4 sheets, Including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 7 sheets. 



3. This report contains indications relating to the following Items: 
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IS 


II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 




VIII 


□ 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial applicability; 
citations and explanations suporting such statement 

Certain documents cited 

Certain defects in the international application 



Date of submission of the demand 
11/01/2001 


Date of completion of this report 
19.10.2001 


Name and mailing address of the intemational 
preliminary examining authority: 

^ European Patent Office 
D-80298 Munich 
jg/' Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer /^^^^^^^^^^^ 
Dorfschmldt, E K ^ l) 

Telephone No. +49 89 2399 291 5 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/E POO/05332 



1. Basis of the report 

1 With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office In response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70.17)): 
Description, pages: 



1-3,5-10 
4,4a 



as originally filed 
as received on 



08/09/2001 with letter of 



05/09/2001 



Claims, No.: 
1-13 



as received on 



08/09/2001 with letter of 



05/09/2001 



Drawings, sheets: 

1/1 3-1 3/1 3 as originally filed 



Drawings, No.: 
6A 



as received on 



08/09/2001 with letter of 



05/09/2001 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless othenwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the International search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written fomn. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 
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□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-13 

No: Claims 

Inventive step (IS) Yes: Claims 1-13 

No: Claims 

Industrial applicability (I A) Yes: Claims 1-13 

No: Claims 



2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the fomn or contents of the international application have been noted: 
see separate sheet 
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INTERNATIONAL PRELIMINARY international application No. PCT/EPOO/05332 
EXAMINATION REPORT - SEPARATE SHEET 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Nearest prior art with respect to the subject-matter of claim 1 is US-A-4035463 
(D1). This document discloses an apparatus for blow molding hollow plastic 
containers according to the preamble of claim 1. Thus, claim 1 is delimited 
correctly with respect to D1 . 

2. The specific constructional details with respect to the fork member, the pincer-like 
gripper and the small-tube assembly according to the characterising portion could 
not be derived from the prior art, as the claimed features do not exist there. 

Therefore, the subject-matter of claim 1 seems to fulfil the requirements of Article 
33 PCT with respect to novelty and inventive step. 

3. Dependent claims 2 to 1 3 are concerned with further details of the invention and 
seem likewise to be novel and inventive. 

Re Item VII 

Certain defects in the international application 

The technical features mentioned in the claims are not followed in the preamble 
by reference characters relating to these features, contrary to Rule 6.2(b) of the 
PCT. 

Additional remark: 

Newly filed Figure 6A replaces originally filed Figur 6 and, therefore, should be 
read as Figure 6. 
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respective pre-defined position. ^ 

- a pincer-like gripper (5) ad^ted to transfer a respective preform (7) from an 
external position and automatically fit it into said receptacle 66) of the respective 
fork member (3). as well as to automatically disengage from/feaid preform upon the 

5 latter having been firmly fitted into said respective receptafle. 

- a small-tube assembly (4) adapted to move into in^rting in the mouth portion 
(6) of said preform when the latter is so restrained in |&d respective receptacle (8). 

3. Apparatus according to daim 2. characteri|fed in that the locked condition of 
1 0 said preform is determined: 

- either by it engaging said pincer-like gppper (5) . 

- or by the combined action of said/ork member (3) and the respective 
small-tube assembly (4). 

15 4. Apparatus according to daim j. characterized in that said smaU-tube 
assembly comprises: 

- a substantially cylindrical insert piece (10) adapted to firmly fit into the mouth 

portion of the respective preform. / 

- a stretching rod (11). which is ^ovided slidably inside of said insert piece and 
20 is adapted to be displaced in a recAnear manner into the respective preform when 

said respective insert piece is /o firmly fitted into the mouth portion of said 
respective preform. 

5. Apparatus according to clLi 4, characterized in that said insert piece (10) is 
25 provided along its periphery Jth a plurality of passages or recesses (14) adapted 

to enable gas to flow from the iutside to the inside of the respective preform when 
said insert piece is fiiUy and Srfnly fitted and lodced into the respective preform. 

I 

6. Apparatus according t^ any of the preceding daims. charaderized in that 
30 said central structure (20). t|, whidi said pairs of half-moulds are assodated. is a 

rotary structure on a horizontal plane, and said pairs of hal^moulds are arranged, 
preferably regularly spaced from each other, along a drcular periphery centered 
on the axis of rotation of 53151 rotary structure. 

12 
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7. ^paratus according to daim 6. characterized in fe^said pairs of half-moulds 
are comprised of a respective stationary half-mould^(l) and a respective moving 
half-mould (2) capable of opening from and dosing against the respective 
stationary half-mould. 

8. Apparatus according to daim 7. charicterized in that said stationary half- 
moulds are substantially joined to said api^ropriate centiral sdructijre (20) and are 



arranged in a substantially vertical positi^fi. and the respective moving half-moulds 
(2) are adapted to move into clamping ^th a si±)stantially rotary movement about 
respective horizontal axes of rotation. 



15 



10 



9. Apparatus according to daim/S. characterized in that said horizontal axes are 
orthogonal to the axis of rotation owsmd rotary central structure. 

10. Method for inserting andiocking a preform in a pre-determined position of a 
pair of blow-moulding half-motilds. characterized in tiiat it comprises following five 
phases, in which: / 

a) - said preform is appi;6ached to said pre-determined position by means of a 
20 respective gripper (5) adapted to engage said preform, said gripper being 
capable to be transferred, in a controllable manner into an appropriate disposition 



with respect to a pre-defir(fed one (1) of said half-moulds: 

b) - said preform is l,ocked in place witii respect to an appropriate receptade 
member (8) that is firmlyf joined to said pre-defined one (1) of said half-moulds: 
25 c) - an appropriate Imall-tube assembly, which is comprised of an insert piece 
(10) and a respective ^retching rod (1 1). is inserted in the mouth portion (6) of said 
preform; 

d) - said gripper (5) automatically disengages from the respective preform: 

e) - said pair of half-moulds moves into dosing and damping. 

30 ' 

11. Method accdrding to daim 10, characterized in that the above dted phases 

d) and e) are adapted to be performed at least partially at the same time. 
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12. Method according to daim 10 or 1 1. characterized in^hat the above cited 
phases c) and e) are adapted to be performed at least parti^ at the same time. 

13. Method according to any of the claims 10 to l/ characterized in that said 
5 rotary central structure is adapted to support a plur afity of pairs of said half-moulds 

according to claims 1 to 9. and that said five phal'es a) to e) are performed in an 
automatic, continuous and orderly sequence fo/said plurality of pairs of said half- 
moulds. / 

/ 

10 14. Method according to daim 13. ch^erized in that the rotation period of 
said rotary central structure coinddes with the cyde time corresponding to the 
steps during which / 

- the preform is loaded in the mould. 

- the mould is dosed and clamped, 

15 - the preform is blow moulded through the various steps conneded with the 

process. / 

- the mould is opened by the/separation of the respective half-moulds. 

- the blow-moulded produd is removed therefrom. 

/ 



.7 
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- the need for the. neck of the preform to be locked in Dlace, ie. damped with a 
mould (the. half-moulds) makes it necessary for the samfe preform to be released 
from its transferring means only upon the half-moulcybeing completely clamped 
together; this of course requires that the related op^^tions be carried out in series, 
5 ie. in a sequence, under resulting greater us&ge of time, which of course 
contributes to an increased overall cycle time and, therefore, a marked reduction in 
the performance capabilities and the general p^ductivity of the entire apparatus; 



10 



- furthermore, upon the final container taring been blow-moulded, the opening 
of the mould quite frequently gives rise tofa slight displacement of the respective 
container and this makes much more diffitSult for an appropriately provided pick-\p 
and unloading member to engage the^ neck portion of the container and then 
transfer the same container into the nesd station. 

1 5 Based on the above consideratiori^. it is therefore a main purpose of the present 
invention to provide the blow moijiding apparams for the production of hollow 
bodies, as weU as the operating mode thereof, in such a manner as to enable its 
productivity to be increased by the effect of an accelerated movement of the 
blowing half-moulds. 

20 

A further purpose of the present invention is to make it possible for the blow- 
moulded container to be firmly and reliably held in position when the respective 
half-moulds are opened. 

25 The apparatus and the method according to the present invention shall 

i; 

furthermore be capable of bemg implemented with the use of currently available 
techniques and. therefore, shall be reasonably low-cost, reliable and preferably 
capable of being integrated wi^ a preform production stage situated upstream. 

I 

30 These aims, along with other features of the present invention, are reached in a 

I 

blow moulding apparatus that is made and operates as recited in. the appended 

f 

claims, and may be implem;ented in some parts, or arrangements thereof, a 

I 

preferred embodiment of which is described below in detail and illustrated with 
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CLAIMS 
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1 . Apparatus for blow moulding hollow plastic containers, comHrtsing: 

- a plurality of pairs of openable and closable half-moulds^ capable of being 
coupled to each other and clamped together, said pairs hping associated to an 
appropriate central structure (20). 

15 - devices to handle, transfer and introduce the pref^ftns in said corresponding 
half-moulds as these are kept in their open position. 

- a pick-up device adapted to remove the blow-|6oulded container from the pair 
of half-moulds upon them being opened, ie. separated. 

- a mould opening and closing mechanism anapted to close, ie. clamp said half- 
20 moulds together upon them having passed through the position in which preform 

insertion is carried out. and to open, ie. sen^ate said half-moulds from each other 
in correspondence of the mechanism prj^ded to remove the finished container 
therefrom. 

characterized in that 

25 - there are provided means adapted to arrange a respective preform in a pre- 
defined position suitable for blow moulding, and to hold it in this position regardless 

/ 

of the position and mutual relation of said respective pair of half-moulds, in 
particular when said half-moulds ate at least partially open, ie. separated from each 



30 



other. 



2. Apparatus according to claim 1. characterized in that said means comprise: 
- a fork member (3) joined to a respective stationary half-mould (1) and 
provided with a receptacle (^) adapted to place the respective preform into said 

11 
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THE INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 71.1) 



Applicant's or agents file reference 



Date of mailing 
(day/month/year) 



19.10.2001 



IMPORTANT NamcAnoN 



International application No. 
PCT/EPOO/05332 


International filing date (day/monih/year) 
09/06/2000 


Priority date (day/month/year) 
23/07/1999 


Applicant 

SlPA S.P.A. et al. 





1 The applicant is hereby notified that this International Preliminary Examining Authority transmite herewith the 
irIemSnal preliminary examination report and its annexes, if any. established on the .ntemational appl.cat.on. 

2. A copy of the report and its annexes, if any. is being transmitted to the International Bureau for communication 
to all the elected Offices. - 

3 Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 

4. REMINDER 

The applicant must enter the national phase before each elected Office by perfomning certain a^s (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary exarnination report. It is the applicant s 
responsibility to prepare and fumish such translation directly td each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 



Name and mailing address of the IPEA/ 

European Patent Office 

JD-80298 Munich 
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Authorized officer 
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Applicant's or agent's file reference 
SIPA/99/193 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/lPEA/416) 


International application No. 
PCT/EPOO/05332 


international filing date (day/month/year) 
09/06/2000 


Priority date (day/month/year) 
23/07/1999 


International Patent Classification (IPC) or nat 
B29C49/36 


tional classification and IPC 


~ ^ * * 

Applicant 

SlPA SP.A. et al. . 


1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 4 sheets, Including this cover sheet. 



H This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings whic^^^^ 
b^n amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instnictions under the PCT). 

These annexes consist of a total of 7 sheets. 



3. This report contains indications relating to the following items: 

I S Basis of the report 

II □ Priority 

III □ Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

IV □ Lack of unity of invention 

V Kl Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial applicability; 

citations and explanations suporting such statement 

VI □ Certain documents cited 

VII S Certain defects in the international application 

VIII □ Certain observations on the intemational application 



Date of submission of the demand 
11/01/2001 


Date of completion of this report 
19.10.2001 


Name and mailing address of the Intemational 
preliminary examining authority: 

European Patent Office 

ASi D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax:+49 89 2399 - 4465 


Authorized officer z^^**^"*^^^ 
Dorfschmidt. E \^ i^' JJ 

Telephone No. +49 89 2399 2915 
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International application No. PCT/E POO/05332 



I. Basis of the report 

1 With regard to the elements of the international application (Replacement sheets which have been furnished to 
' the receiving Office in response to an invitation under Article 14 are refened to in this report as "originatty filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70.17)): 
Description, pages: 



1-3.5-10 
4,4a 



as originally filed 
as received on 



08/09/200 1 with letter of 



05/09/2001 



Claims, No.: 

1-13 



as received on 



08/09/200 1 with letter of 



05/09/2001 



Drawings, sheets: 

1/13-13/13 as originally filed 



Drawings, No. 
6A 



as received on 



08/09/2001 with letter of 



05/09/2001 



2 With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the intemational application was filed, unless othenwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the intemational search (under Rule 23.1 (b)). 

□ the language of publication of the intemational application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
intemational preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the intemational application in written form. 

□ filed together with the intemational application in computer readable fonn. 

□ furnished subsequently to this Authority in written fonn. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 
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□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must t)e referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-13 

No: Claims 

Inventive step (IS) Yes: Claims 1-13 

No: Claims 

Industrial applicability (lA) Yes: Claims 1 -1 3 

No: Claims 



2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the fonm or contents of the international application have been noted: 
see separate sheet 
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INTERNATlbNAL ?»REUMINARY International application No. PCT/EPOO/05332 
EXAMINATION REPORT - SEPARATE SHEET 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Nearest prior art with respect to the subject-matter of claim 1 is US-A-4035463 
(D1). This document discloses an apparatus for blow molding hollow plastic 
containers according to the preamble of claim 1 . Thus, claim 1 is delimited 
correctly with respect to D1 . 

* 

2. The specific constructional details with respect to the fork member, the pincer-like 
gripper and the small-tube assembly according to the characterising portion could 
not be derived from the prior art, as the claimed features do not exist there. 

Therefore, the subject-matter of claim 1 seems to fulfil the requirements of Article 
33 PCT with respect to novelty and Inventive step. 

3. Dependent claims 2 to 1 3 are concerned with further details of the invention and 
seem likewise to be novel and inventive. 

Re Item VII 

Certain defects in the international application 

The technical features mentioned In the claims are not followed in the preamble 
by reference characters relating to these features, contrary to Rule 6.2(b) of the 
PCT. 

Additional remark: 

Newly filed Figure 6A replaces originally filed Figur 6 and, therefore, should be 
read as Figure 6. 
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- theneed&srthe.Becdcof theprefonn to be locked in place, ie. (damped with a 
TTTTtTiiri (file half-moulds) makes it necessary far the azne pr^orm to be released 
froox its iransfexring means only 1:^00 the half-moulds being completely damped 
to^etiier: tbis of coui% zequdres tiiat tile legated 

5 ie. in a' seqtiesnce. -uoder resulting grater usage of lime, wUcb of course 
>*f^Hi iHiTtog to an increased o^reraE cycle time and, tfierefore, a marioed. ledHntion in 
the pgribrmanue capahtlities andlfae ggneralpfrodncliviiy of flie entire apparatus; 

- fiuthermore, upcoa tbe final containes' having been, biowr-moulded, tiie opening 
10 of tte mould quite firequenfly gives zise'to a sJic^ disfpiacement of tbe respective 

(xmtainer and this makes mudi more dif&cult tor an apprqpria^y provided pdc-vp 
and unloading mCTiber to engage the neck portion q£ the container and then 
transfer tise same <t.>i itrtiner into the nsct station 



From US 4.035,463 it is known a method and an apparatus for blowing plastic preforms in a rotary 
table (Ein) with blow molds. Each of said blow molds consists . of two symmetrical halves (62), 
supported by a common vertical spindle, so that said halves are misplaced in the horizontal plane. 
Furthermore, the preforms are previously heated and positioned in a concurring rotary table (EII) 
and the transfer from said headng table (EH) and the blowing rotary table (EUI) is carried out by a 
rotary station (D) where rotation axis is vertical, as the vertical spindle (55). However, if a blowii^ 
machine is used, having blowing halves, one of which is fixed and oriented outwards, the other 
being lotatable on an horizontal spindle (instead of a vertical spindle), the technical arrangement 
and solution described in the cited US patent can not be used due to the interference between said 
station (D) rotating horizontally and the halves blow mold rotating verticaDy. 



Pag. 4 

AMENDED SHEET 



08-09-2001 



EP0005332 



15 Based on fee above oaisideratidns. it is therefore a 

invention to provide the blow moulding ^jparatus for the production of hoDow 
bodies, as well as the operating mode Aereof; in sudi a manner as to enable its 
productivity to be increased by fee ^ect of an accelerated movement of the 
blowing half-moulds. 

20 

A furtijer purpose of the present invention is to make it possible for the blow- 
moulded ceatfainer to be fiimly and rdiahly held in position when the r^spectwe 
half-moulds are op^&ed. 

25 The apparatus and the method according to the present inventian diatt 
ftathermore be C8?5able of being in^alemeniBd ^ the use of curre^ 
techniques and. ther^re. shaE be leasonabiy low-cost, rdiable and prefisrably 
capable of bang integrated wifli a prefiarmpro d uctinn .s tage situated i^>stream. 

30 These adms. along with other features of the present invention, are reached in a 
blow moulding a^sparatus that is made and operates as recited in the ^jpeaaded 
daims. and may be implemented in some parts, or arrangements thereoC a 
preferred embodiment of whudi is described below in detail and illusnrated with 
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1 . Apparatus for blow moulding hoDow plastic containers, coinprising: 

- a plurality of pairs of openable and dosable half-moulds capable of being 
coined ID each other and dan5)ed together, said pairs being associaied to an 

appropriate central structure 
15 . devices to handle, transfer and introduce the pr^orxns in said corresponding 

half-moulds asihese are kept in their open posilian. 

- a pickrvp device adapted to remove the blo^-moulded container from the pair 
of half-moukls upon them bang opened, ie. separated. 

.a mould opening and closing mechanism ad2?3ted to dose. ie. damp 
20 moulds together upon them having passed through the position in whidi preform 
insertion is carried out and to open. ie. s^arate said half-moulds from each other 
in carrespondence of the mechanism provided to remove the finished container 
therefrom. 

25 • tfaoro go pr-"-^-^ ^rf^r^t^ to arrange a respective preform in a pre- 

• defined position suitable for blow nKJulding. and to hold it in th^ 
of the position and mutual relation of said respective pair of half-moulds, in 
particular when said half-moulds are at least partially open. ie. separated from each 



30 



oth^ 



n. ■flCT'^atua aooordingto dnim 1 , characterized in that said means comprise: 
. - a fork member (3) joined to a respective stationary half-mould (I) and 
provided with a receptade (8) adapted to place the respective preform into said 
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respectivB ptB-djefined. position, 

- a pmcer-BkB gripper (5) adapted to transfer a r^pectrve preform (7) from an 
external positian and automatically fit it into said receptacOe (8) of the respective 
fork member (3) . as well as to automatically disengage fbm add preform upon flje 

S latter having beeai&mly fitted into said re^)ectxve receptacle, 

- a small-tube assembly (4) ads^^ted to move into insezling in the nioufli portiOT 
(6) ofsaidprefom when tile latter is so restrained in said resp 

j/. Apparatus according to daim^ characterized in tiiat the locked conditian of 
10 said preform is determined: 

. - eitiier by it engaging said pmcer-likB gripper (5). 

- or fay the combined action of said fork memi^er (3) and tiie respective 
small-tube assembly (4). 



3/ -^y 

/. ./^sparatus according to darni fi, cilaracteiized in tbat said small-tube 
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assembly coinprises: 

- a substantially cyiindiical insert piece (10) adapted to fimoly fit into the mouth 
portion of the iBspecti\^ pr^arm, 

-a stretching rod (1 l).wrtHch is provided sfidaWy inside of said insert piece and 
20 ig a Hap »«»H m be displaced in a rectilinear manner into the re^aective preform when 
said respective insert piece is so firmly fitted into the mouth portian of said 
respective prefbnn. 

^Apparatus according to daim ^characterized in that said insert piece (10) is 
25 provided along its periphery with a plurality of passages or recesses (1 4) adapted . 
• to enable gas to flow from the outside to the inside of the respective preform when 
said insert piece is fiilly and firmly filled and locked into the respective preform. 



/(. Apparatus according to any of the preceding daims, characterized iii that 
30 said central structure (20). to which said pairs of half-moulds are associaied. is a 
rotary structure on a horizontal plane, and said pairs of half-moulds are arranged, 
preferably regularly spaced from each other, along a circular periphery .centered 
on the axis of rotation of said rotary structure. 
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2; Apparatus according to dainifiC characterized in that said pairs of half-moulds 
are comprised of a respective stationary half-mould (1) and a respective nsoving 
half-mould (2) enable of oponng firom and closing against the respective 
5 stationary half-moudd. 

Apparatus according to r^ayy^n cfaaracteiized in tfaat said stalionaxy half- 
moulds are substantially joined to said appropriate central structure (20) and are 
arranged in a substaiitially vi^lical position, and the respective moving half-moulds 
10 (2) are ad^ted to move into damping with a substantially rotary movement about 
respective horizontal axes of rotation. 

Apparatus according to HaiTn s, cbafacterized. in that said horlzantal axes are 



15 



orthogonal to the axis of rotation of said rotary central structure. 



. Method for inserting and locking a preform in a pre-d of a 

pair of blow-moulding half-mo\ilds» diaracterized in that it comprises JoDowing five 
phases, in which: 

a) - said preform is approached to said pre-deterxnined position by means of a 
20 respective gripj^er (5) adapted to engage said preform, said gr^aper being 

f^qpahi*^ to be transferred in a controllable maimer into an appropriate dispositian 
witti respect to a pre-defined one (1) of said half-moxilds: 

b) - said preform is locked in place with respect to an expropriate receptade 
member (8) that is firmly joined to said pre-defined one (1) of said haJf-moulds; 

25 c) - an appropriate smafl-^ube assembly, which is comprised of an insert piece 
(10) and a respective stretching rod (1 1), is inserted in the mouth portion (6) of said 
preform: 

d) - said gripper (5) automatically disengages firom the respective preform; 

e) - said pair of half-moulds moves into dosing and damping. 

30 - S 

^Method according to dairn diaracterized in that the above dted phases 
d) ande) are adapted to be performed at least partially at the same time. 
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Method according to dazm J/^ or yl, characterized in that the above cited 
phases c) and e) are adsqptedto be performed at least partially at ^ same time. 

. yi. ^/[ethod according to any of the clamis lOto characterized m that said 
S rotary central structure is adapted to siiqpport aplxzraiity of pairs of said half-moulds 
according to daims 1 to 9, and that said five phases a) lo e) are performed in an 
automatic, continuons and orderly sequence for said plurality of pairs of said half- 
moulds. 

10 Method according to daim.^, characterized in that the rotation period of 

said rotary cent r a l structure coincides with the cyde tune corresponding to the 
steps during in^nch 

- the preform is loaded in the moiJidL 

- the rnould is dosed and daxnped, 

IS - &e pr^rm is blow moulded through the various steps connected with the 
* process, 

- lhe moulri is opened by the separation of the re^>ective half-moulds. 

- the biow-moulded product is removed th^e&rom. 
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half-moulds (1,2). . . 




• . . pal rs \ L yC. ) • • * 


In. 4 ; 


. . .half-mould (1). . . 


In. 5 : 


. . .half-mould (2). . . 


In. 6 : 


. . .adapted (3,4). . . 


In. 7 : 


. . .preform (7). . . 


In. 8 : 


. . .preform (7). . . 


In. 9 : 


...half-moulds (1,2)... fork means (3).. 


In. 10 ; 


...half-mould (1). . .gripper (5)... 


In. 11 ; 


. . .preform (7). . . 


In. 12 ; 


...means (3). . .small -tube (4)... 


In. 13 : 


...preform (7)... means (3)... 
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